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Abstract. We analyzed the spectral and temporal features of X-ray
sources in M81 using data from all the relevant ROSAT-PSPC/HRI ob-
servations. We discuss the main features of the point-like nucleus and of
the second brightest source in the field (X-9), whose identification is still
unclear.
M81 nuclear source
M81 has a LINER nucleus, consistent with an X-ray point-like source (Dyson,
priv. comm.). We show its lightcurve over the ∼7 years monitored by ROSAT
(Fig. 1): each point is one observation (La Parola et al., in prep.). We also
looked for spectral variability through hardness ratio (HR) analysis and found
that the source has three spectral states: we analysed the three spectra derived
adding observations with similar HR. The best spectral fit for the hard phase
(HR > 0.21) is a two-T Raymond-Smith thermal model(kT1 = 0.23±0.01 KeV,
kT2 = 2.4 ± 0.4 keV); we can model the two softer phases with a power law +
Raymond-Smith with compatible values(Γ ∼ 2.1, kT∼ 0.4 keV). Luminosity is
∼ 2× 1040 ergs/sec.
X-9
X-9 is a very bright X-ray source 12.5 arcmin away from M81 nucleus. Its optical
counterpart has not been clearly identified yet, and the nature of its emission is
still unclear. X-9 is strongly variable, as evident from the light curve in Fig 2. Its
rapid variability suggests that the bulk of the emission comes from a point-like
source, even if from HRI images we found some hint at a diffuse emission. The
spectrum appears to be very complex and variable. We divided all data into two
groups, or spectral phases, according to the hardness ratio values of each obser-
vation, analysing them separately. We found that the best fit for both groups is
a multi-temperature black body disk (successfully used to model galactic black
hole candidate- Makishima et al., 2000). The temperature we find for the two
data sets are only marginally comatible (kT1 = 0.58 ± 0.07 keV for the soft
phase, kT2 = 0.68 ± 0.04 keV for the hard phase), so confirming the spectral
variability. We also see a soft excess in the spectrum, a possible signature of an
extended component.
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Figure 1. Light curve of M81 nucleus. Each point is the average flux
in one observation: stars - PSPC, diamonds - HRI, circle - SAX. All
the instruments agree well and strong variability is present on short
(days) and on long (years) time scales.
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Figure 2. Light curve of X-9. Each point is the average flux in one
observation. Same notation as in Fig. 1. Also this source shows vari-
ability on several time scales.
